131, and it is mainly esterified to arabinofuranosyl residues of heteroxylans in barley cell walls [4, 5] . Athough ferulic acid is potentially a good antioxidant of beer, its action is limited due to the low concentration of free ferulic acid [6] . Any pathway, therefore, that involves hydrolysis of cell wall feruloylated polysaccharides into free ferulic acid during mashing and kilning, should be investigated and optimized in order to improve the natural antioxidant capacity of the wort and the beer obtained from it. Convesely, a very high concentration of ferulic acid can lead to off-flavours [7] . Preliminary experiments showed that an extract from malt released ferulic acid when incubated with methyl ferulate, a specific substrate for ferulic acid esterases. In this paper, we report the first step in the purification of a posible "ferulic acid esterase" from malt. Its activity was determined against several methyl esters of cinnamic acids, and a feruloylated oligosaccharide. In order to determine whether or not this "ferulic acid esterase" could release ferulic acid from malt cell walls, the semi-purified malt extract was incubated with spent grain, which is the brewing residue of malt and grain remaining in the mashkettle after the wort has been removed by filtration.
Ground malt (500 mg) was suspended in 2.5 I of 100 mM MOPS buffer @H 6.0). stirred for 2 h at room temperature, and centrifuged.
The supernatant was subjected to (NH,),SO, fractionation: ferulic acid esterase activity (against methyl ferulate) was found to be associated with the 4040% saturation fractions. The 40-6096 fraction pellet was resuspended and dialysed against water. The de-salted solution was concentrated by ultrafiltration to a final volume of 50 ml.
This semi-purified malt extract (15.5 mg proteinlml) was active upon all the cinnamic acid methyl esters tested except methyl caffeate ( Table I) . It showed higher specificity for MFA and MpCA than for MSA. Activity on the feruloylated polysaccharide FAXX was slightly higher than on the corresponding methyl ester (MFA). The extract also exhibited acetyl esterase activity (Table I) 
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37T, MOPS @H 6.0), substrate concentration 0.2 mM Incubation of spent grain with the malt extract (Figure 1 ) released 1.5 4% of the total-extractable ferulic acid content of spent grain (0.32% of dry weight). However, the presence of a xylanase from M c h o d e m viride increased this percentage to 15 96. A slightly higher value was obtained when spent grain was incubated with xylanase and then incubated with the malt extract ( Figure I ). Since no free ferulic acid was detected when spent grain was incubated with the xylanase on its own, this indicated synergism between the esterasels present in the malt extract and the xylanase. The action of the xylanase on spent grain solubilized feruloylated fragments that were further degraded by the esterasels to produce ferulic acid. This effect has also been reported to occur between microbial ferulic acid esterases and different xylanases [12] . It is likely that xylanases present in barley [13] , also enhance the release of ferulic acid by this "ferulic acid esterase". Manipulation of these enzymes could mean a possible way to get an optimum concentration of free ferulic acid in beer, that ensures maximum inhibition of lipid oxidation but no off-flavours. Thus, cell wall degradation during malting and mashing is considered as a compromise since a low-extent of degradation makes the accesibility of hydrolytic enzymes to endosperm starch difticult, and a high-extent of degradation leads to greater solubilization of undegraded polysaccharides, with consequent filtration problems. It would be very interesting to study the role of this "ferulic acid esterase" in the total degradation of cell walls during the brewing process. The origin (endogenouslexogenous) of this enzymels will be also a matter of future investigation. 
